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UNTIL

recently, cross-
breeding was the only way
biologists could analyze the
relationship of two forms
with any real precision.

From / breeding studies,
for example, we know that
the amazing range of varie-
ties of dogs all belong to the
same species — only a few
genes differentiate the hair-
less Chihuaha from the St.
Bernard——while a vast gulf
separates the cottontail
from the European rabbit.
And as far as we know, the
main. species of higher pri-
mates cannot be cross-bred,
though it can hardly be said
that exhaustive efforts have
been made with such combi-
nations as the gorilla and
the orangutan and still more
exotic combinations might
eventually be proven to be
cross-fertile.

The douible-stranded struc-
ture of DNA, the substance
within the cells that con-
trols heredity, opens the
way to a completely differ-
ent approach to this prob-
lem. ’ ‘

The DNA messages may
be compared to the senten-
ces of a‘book of instructions.

IN THE naturally occur-
ring DNA molecules, the
two stirands are held to-
gether by their mutually
complementary  structure:
the same message is en-
coded in each strand, but in
two complementary lan-
guages, so to speak, which
we might as well call “plus”
and “minus.” 1f solutions of
DNA are heated to some 158
degrees Fahrenheit, the dou-
ble strand structure melts
and the strands separate, If
the hot solutions -are an-
nealed — that is, allowed to
cool very slowly — corre-
sponding plus and minus
strands may be able to find
one another and reform

proper double strand mole-
cules.

Obviously, the chance that
two corresponding strands
can find each other during
the annealing will be much
larger if most of the mole-
cules are similar to one an-
other than if they fall into
many different categories. In
terms of the book analogy,
having many copies of the
same sentence would make
it easier to find matching
pairs.

EARLIER studies on the
annealing of DNA were
done on simple viruses and
bacteria, about which we
have a great deal of other
information to help corrob-
orate these ideas. By label-
ing DNA from one species
with isotopes, it was possi-
ble to study the annealing
of DNA from mixed melts
with the DNA of another, a
method of molecular hybrid-
ization that gave an alter-
native ‘way of studving bin-

ogical relationships.
The first studies with
higher organisms showed

that the DNA of a single
species can he reannealed
with ease that was surpris-
ing in view of the expecta-
tion that it contained one to
ten million different kinds
of DNA molecules. On the
other hand, even closely re-
lated species appeared to be
very different by the crite-
rion of molecular hybridiza-
tion. .

Recent reports by biochem-
ists R. J. Britten and D. E.
Kohne of the Carnegie Insti-
tution of Washington and
P. M. B. Walker of the Uni-
versity of Edinburgh have
helped to unravel this puz-
zle and raised striking new
ones. A substantial part of
the DNA in the cell nuclei
of vertebrates -—— about 30
- per cent in the mouse, some-
“what less in man —.is of a

Melting DNA Yields Clues
To the Puzzle of Heredity

highly repetitious character.
That is, the same scquence
appears gver and over again,
a given family of DNA hav-
ing anywhere from ten to a
million duplicate molecules.

It is only this “repeated-se-

quence” DNA that can rean-
neal rapidly under experi-
mental conditions. The rest
of the DNA conforms to pre-
vious expectations that it
represents just one copy of
each of the genes that can
be recognized by traditional
breeding methods.

The functions of this spe-
cial DNA are at the moment
quite mysterious, as are any
reasons for it to differ so
markedly among rodent spe-
cies, (It still remains to be
closely studied in primate

" species and among the races

of man.) One speculation
that cannot now be contra-
dicted is that the special
DNA is a residue of virus
infections that have played
a hitherto unappreciated
role in biological evolution.
When human cells are in-
fected with SV-40 virus, at
least @8 copies of that DNA
can bhe found in their prog-
eny, in cell cultures.

We have long known that
salamanders have over ten
times as much DNA per nu-
cleus as man. We may now
be relieved to hear that
most of this is a banal repe-
titious form and that man is
still in 1he running for
being the species with the
highest information content
in his DNA. .
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